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if:LFでギ‘ヤッブ下よりも ；｛.［えまに ~flかったが，ツリガネツツジて1立法が総められなかった. l'ヒ致；附有1土3や1Tfとも共il}した
傾向が認められ，スギ林10:f，ブナ林；訟に林i訟ギャッブドの/Ii(に大きかった.J;.U二より，クロモジとタンナサワフデ




キー ワー ド：｛J;if.,:f1f(. Jl＇~）l~ （！(JTirn!•Jtt, 1;J;lfi)¥'.jの不均一 . 1・=. W •:i]\ fbHば
Crown町 currentshoot, leaf morphology and growth form of three domin日日tdeciduou日日hrubs(Undera umbe/lata. 
Symplocos coreana，日ndMenzicsia cificafyx) with various growth forms werむ investigatedunder cedar設ndbeech 
canopies and in canopy gaps in a coolベむmperntefo1・在日iCrowns of S. coreana and L. umbel/ala under cedar and beech 
canopies were wider and umbrella-shaped compared to those in canopy gaps. Current shoots of L. umbc/lata and S. 
coreana under c巴darand beech canopies were significantly shorter than tho日ein canopy gaps守 whilethose of M. 
ci!ica/yx were similar irrespective of canopy conditions. Specific leaf a1℃a of the three shrubs were largest under・
cedar canopy and smallest in canopy思aps.Morphological plasticity of crown components o( L. umbe/111tc1 ar,d S. 
coreana was observed in al levels mvcsli必atcd.while M. cihca/yx r日spondedin leaf level only. Stem density per stool. 
which was used as an index of growth form in this sllcl｝ヘ wassignificantly different between species: highest in M. 
ci/J・ι：nfyx(8 to 13), followed by L. umbelfata (2 lo 4）日ndS. corcann (1 to 3). from this study. it is implied that 
difference in morpholo日icalplasticity of crown components of the thr℃e shrubs may associate with the difference of 
their growth forms. 
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実生について，樹通：（KOIIY!¥MA, 1980；じ八NHAM,l 988), 
主ifド校 (CANHAM, 1988 : Tf¥KYU, 1998)' 葉 (POPMi¥ 









くつか報告されている（PICKETTand KEMPF, 1980 ; 
V巳RESand PICKETT. 1982 ; DENSLOW et al. 1990 ; 
K八wA MURA and T AKEDJ¥, 2002）.一方で＇ f氏本換は
般に栄養繁植を臨んに行い， iドw司；こ複数のj臨」i二t；冷をe存（＇／
的に千jする複幹劉の~I~脊？｜予をもつものが多い（Li付：1.王
























ドOR.RES”KYOTO 75 2003 
出ギャッブの存在）の迷いに対する，葉，当年校，樹；訟
の各レベルでの形態的rrHV~N：を比較することを II 的とし










































































ANOV Al (Table 2）.しかし，｛1[(11]では芯が認められ，
ツリガ、ネツツジが他の2純と比べて有立に株当たり地J・.





Table l Number of stemぷperstol of Lindera umbdlllla. 
Symp/ocos corcana and Mcnziesia cilicnlyx under cedar and 
beech canopies and in canopyはaps.
S12ccics Cedar B巴ech Ga設
Lindera 4.2土0.8 2.4土I.I 2.4土1.9
Sy mp locos 1.0土0.0 2.0土1.4 2.8土1.8
Menziesia 11.2土3.3 8.0土4.5 13.0土6.6
1;1~1長50cm以 l二のj山 J·.1；冷の lj，；放をぷす. f!i'［は‘｜切＇J1tlf土t:i¥f',jfo¥）手
をt＜す．
制Stemlength E主50cm.Mean with SD is shown. 
ぷ2 十去、＇IたりIl!l:.1;[i殺に対するfif(7えぴ l：川の状態の似IJ~と
（…：）じ昨己1i'.分1zうけ＇i"l.U
Table 2 2-way i¥NOV人tablefor number of stems per stol 
of th rce出hruhs.
Source SS d[ MS F £::.value 
Species 691.9 2 346.0 36.5 0.0000 
Canopy condition 29.4 2 14.7 1.6 0.2257 
Species X Canopy 53.7 4 13.4 l.4 0.2478 
En-or 340.8 36 9.5 
Total 1115.8 44 
l文Il スギ林iぱドにおける｛氏ホ； 3 般の株のJI'~ ！.政
日）クロモジ b）タンナサワフタギ c）ツリガネツツジ．
Fig. 1 Typical above認roundmorphology of stools of thr巴eshrubs under cedar canopy. 







に小さかった（pくO.Gl.ANO¥! A and TUKEY's test) 





















(pく0.05,two-way ANOV A and TUKEY’s test），秘H語1長
はツリガネツツジが，クロモジ及びタンナサワフタギと






いる（e.g.KmIYAMA, 1980 : NnNEMETS. 1996 : STEECK, 






















f<ig. 2 Crown shape of Lindera umbcllata. Symplocos corcana. 
Menzicsia cilicalyx under cedar and beech canopies and in 
canopy. gaps. (l)Crown de~th : (2)crown width : (3)crown ratio 
(crown depth / crown width). Thむ differentletters indicate 

























































Table 3 Summary of 2-way ANOV J¥table日forthe crown 
shape tr日itsof th1℃c shrubs. 
Source df Crown depth Crown width CSR• 
F p”value F p・ value F p・ value 
Species 2 7.3 0.002 14.6 0.000 0.4 0.649 
Canopy condition 2 27.7 0.000 9.9 0.000 23.0 0.000 
X Canopv 4 1.7 0.173 2.3 0.078 2.0 0.121 













ANOVA and 1、llKEY0stest) (Table 4). 3 や［｛の ~ti:tド校
長の制度分布は，上限の述いに関わらず，短いさj年枝が
多いL学形であった．しかし， 3秘の当年校長の最大値













(p>0.05. KIWSKAL-W ALLIS test or ANOV A). 
被i没 fにおいて，；f:.ili1h{lll.li毛；日：や全体の主111~ ＋支i毛カ｛；J、さ
くなることは1；く主JIlうhており (e.♂.C主汽 ll ！＼ ~l. 1988 : 





長： x (cm）とC/F比： y (g/g）とのIなにはそれぞれ
ilJ：線関係が成立し（p<0.001），その問先If式はそれぞれ


















Table 4 Number and length of cun℃nt日hootsof Lmdera umbdlata. Symplocos corcaiw and Mcnzicsia cilicalyx 
under cedar and beech canopies and in canopy氏自ps.
訟怒~
Lindera 
Variables Ced思rcanopy Beech canopy Gap 
No. of shoots I stem 243 :! 102• 217 :! 66" 253 土 73•
Maximum shoot length (cm) 9.6 士 6.2• 12.0 :! 15.9" 31.6 :! 9.5b 
Mean shoot length (cm) 0.9" 1.1 b 3.4c 
Symplocos No. of shoots I stem 425 土 156° 471土132" 242 土 33b
Maximum shoot length (cm) 7.9 土 0.9・ 11.5 土4.3ab 19.l 土 7.8b
Mean shoot length (cm) 1.1' l.6b 2.3c 
Menziesia No. of shoots I stem 287 :! 41• 339土 107" 283 土 44•
Maximum shoot length (cm) 6.7 土 2.8 12.5 :! 9.0 11.5 土 9.9
Mean shoot length (cm) 0.73 i.o• o.s• 
平均fi'.と悦；i¥f¥flu＼＆または、l'・J:&Jf1＇（のみをぷす. Jでなる文，r:iま卜.l'r
fド十支:L~ について l土 ·-Jc己問己悶分i伐分｛奇とテよム…キ一の多 ff(比i絞．主iλiむ子ifド＋主j毛についてl土クラスカル…ウ斗 I｝ス0)1会
；芯とシよ乙ツブエの多!JUヒt段）． 
Mean with SD or mean only is shown. 'I、heclif日1enlletler日 indicatesignificant dife1℃nccs amon立canopy
conditions (onゃwayANOV八日ndTukey‘s test for・number口fshoots and maximum shoot length. Kruskal-Walliぉ
and Scheffe’s test for m日日nshoot length). 
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iもなる，j~ ＼｝ iム !'.JM の .i!l\ いによるの＼むなだを f）~す（ー片岡t:Vi分
以分析及びシェッフェの多沢.lt1I！主人
Fig. 3 Leaf morphological traits of Lindcra umbcllata. 
Symplocos c口rcanaand Mcnzicsia cilica!yx under cedar and 
beech canopies and in canopy g白ps.(!)Mean area per leaf : 
(2)spccific leaf area. The different letters indicate significant 
differ℃口仁cs日mo日記 canopyconditions (onトway;¥NOV J¥ and 






iヰなZ:iJ己り噌l立． 上！Mの）！）＼；いlこよる干f，むな；｛；念Jj；す唱 ( . j乙丹己li'1＇.分
i孜分析』えび‘テよ丸一キ一の多i¥:
Fi立.4 (l)つ［ot日it、urr配ntshoのtlength’（2)lotal日umb巴r日nd(3)area 
of leaves per日tcmof Lindcra umbel/ala. Symplocos corcana 
and J'vfenziesia cilicalyx under cedar and beech canopie日andin 
C日nopygaps. The different letters indicate significant 
differ℃nces amon只canopyconditions (one-way AぷOVi¥ and 

















(pくO.Dl,!¥NOVA and SCIIEFFE's test). 
被桧下における比薬師樹の増加！（あるいは比紫京地の
減少）は，森林下j討の樹木に広く共通してみられる現象
















認は手i・；訟であった（pく0.Gl.ANOV A and TUKEY’s test) 
(Fig. 4). ヅJ事タンナサワフタキ7えび、ツリ力、ネツツジ
の総il:1j三校長は．上回の迷いによる有沿；な変化が認めら




























































1、able5 1〕む反1・ccof口iorphol＜》氏icalplasticity：γhe mean ratio of trait values under beech or cedar canopie日tothose 
m canopy gaps. 
Variables 
Crown level Crown depth 
Crown width 
Cd/Cw 
Curr巴ntshoot l巴vel Number of shoots per stem 
Mean shoot length 
Maximum shoot length 
Leaf level Individual leaf area 
Under beech canoEies 
Lindera S~J!locos Menziesia 







Under cedar canoEies 
Lindera SJ:.mpJocos Menziesia 
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